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Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which fomis the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1. Claims 1-9, 12, 13. 15-24. 27, 28. and 30 rejected under 35 U.S.C. 103(a) 
as being unpatentable over Collins et al. (US 5.218,516) in view of 
Frutschy et al. (US 2003/0062602 A1). 



FIG. 6 




1** device 






1^ circuit board 



surface 



Heat dissipation fin 



' surface 



Heat spreader 



2" device 



2 circuit board 



• With respect to claim 1 , Collins et al. disclose a function module 
comprising: a first circuit board including a first surface; a second 
circuit board, coupled to the first circuit board, including a second 
surface facing the first surface; and a heat dissipation fin, disposed 
between the first circuit board and the second circuit board. While 
Collins et al. does provide the capability for grounding the circuit 
boards and the heat dissipation fin (column 8, lines 5-20), they do not 
explicitly disclose a first ground layer on the first surface and a second 
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ground layer on the second surface. Frutschy et al. disclose a circuit 
board with an exposed ground layer on the surface ('720' and '710' in 
figure 7) abutting the heat dissipation member ('530' in figure 5). At 
the time of the invention, it would have been obvious to one of ordinary 
skill in the art to incorporate the exposed ground layer on the surface 
abutting the heat dissipation member as taught by Frutschy et al. in the 
function module disclosed by Collins et al. to provide a path for 
increased power delivery for the module (Frutschy et al. paragraph 
0001). along with EMI shielding capability (Collins et al. Column 8, 
lines 20-23). 

• With respect to claim 2, Collins et al. further disclose that the first 
circuit board further includes a third surface, opposite to the first 
surface, with a first device located thereon (marked in figure). 

• With respect to claim 3, Collins et al. further disclose that the second 
circuit board further includes a fourth surface, opposite to the second 
surface, with a second device located thereon (marked in figure). 

• With respect to claim 4, Collins et al. as modified by Frutschy et al. 
meets all the limitations of claim 1 . Frutschy et al. further discloses 
that the ground layer is made of copper (paragraph 0034). 

• With respect to claim 5, Collins et al. as modified by Frutschy et al. 
meets all the limitations of claim 1 . Frutschy does not explicitly 
disclose the thickness of the ground layer. If the thickness of the 



Application/Control Number: 10/824.090 Page 4 

Art Unit: 2835 

exposed ground layer disclosed by Frutschy et al. is not already 
substantially not less than 1.5 mils, it would have been obvious to one 
of ordinary skill in the art to make it substantially not less than 1 .5 mils, 
or any other thickness based upon routine experimentation, to be able 
to supply the requisite amount of power and satisy other performance 
goals like the ability to withstand repeated assembly and disassembly, 
while meeting cost and manufacturability goals. 

• With respect to claim 6, Collins et al. further disclose a flat cable (44) 
connecting the first circuit board and the second circuit board, 
providing communicability there between (column 7, lines 1-5). 

• With respect to claim 7, Collins et al. further disclose a connector (42) 
connecting the first circuit board and the second circuit board, 
providing communicability there between (column 6, lines 65 - column 
7, line 5). 

• With respect to claim 8, Collins et al. further disclose that the connector 
is a slot connector (47; column 3, lines 25-30). 

• With respect to claim 9, Collins et al. further disclose a first heat 
spreader (18), disposed between the heat dissipation fin and the first 
ground layer, for uniformly spreading the heat over the first circuit 
board; and a second heat spreader (18), disposed between the heat 
dissipation fin and the second ground layer, for uniformly spreading the 
heat over the second circuit board (also marked in the attached figure). 
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• With respect to claim 12. Colliers et al. further disclose a first adhesion 
layer, disposed between the heat dissipation fin and the first ground 
layer, for combining the heat dissipation fin with the first circuit board; 
and a second adhesion layer, disposed between the heat dissipation 
fin and the second ground layer, for combining the heat dissipation fin 
with the second circuit board (column 4, lines 13-16). 

• With respect to claim 1 3, Colliers et al. further disclose that both the 
first adhesion layer and the second adhesion layer comprise one 
selected from the group consisting of brazing solder, tin solder, thermal 
interface material, grease and the combination thereof respectively 
(column 4, lines 13-16). 

• With respect to claim 15, Collins et al. disclose a function module 
comprising: a first circuit board including a first surface; a second 
circuit board, coupled to the first circuit board, including a second 
surface facing the first surface; and a heat dissipation fin, disposed 
between the first circuit board and the second circuit board. While 
Collins et al. does provide the capability for grounding the circuit 
boards and the heat dissipation fin (column 8, lines 5-20), they do not 
explicitly disclose a first heat conduction layer on the first surface and a 
second heat conduction layer on the second surface. Frutschy et al. 
disclose a circuit board with an exposed heat conduction layer on the 
surface (720' and 710* in figure 7) abutting the heat dissipation 
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member (*530' in figure 5). At the time of the invention, it would have 
been obvious to one of ordinary skill in the art to incorporate the 
exposed ground layer on the surface abutting the heat dissipation 
member as taught by Frutschy et al. in the function module disclosed 
by Collins et al. to provide increased heat spreading and a path for 
increased power delivery for the module (Frutschy et al. paragraph 
0001), along with EMI shielding capability (Collins et al. Column 8, 
lines 20-23). 

• With respect to claim 16, Collins et al. as modified by Frutschy et al. 
meets all the limitations of claim 15. Frutschy et al. further disclose 
that the first heat conduction layer is a ground layer of the first circuit 
board, and the second heat conduction layer is a ground layer of the 
second circuit board (paragraph 0040). 

• With respect to claim 17, Collins et al. further disclose that the first 
circuit board further includes a third surface, opposite to the first 
surface, with a first device located thereon (marked in figure). 

• With respect to claim 18, Collins et al. further disclose that the second 
circuit board further includes a fourth surface, opposite to the second 
surface, with a second device located thereon (marked in figure). 

• With respect to claim 19, Collins et al. as modified by Frutschy et al. 
meets all the limitations of claim 1 . Frutschy et al. further discloses 
that the heat conduction layer is made of copper (paragraph 0034). 
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• With respect to claim 20, Collins et al. as modified by Frutschy et al. 
meets all the limitations of claim 15. Frutschy does not explicitly 
disclose the thickness of the heat conduction layer. If the thickness of 
the exposed heat conduction layer disclosed by Frutschy et al. is not 
already substantially not less than 1.5 mils, it would have been obvious 
to one of ordinary skill in the art to make it substantially not less than 
1.5 mils, or any other thickness based upon routine experimentation, to 
efficiently spread the heat, to supply the requisite amount of power and 
satisfy other performance goals like the ability to withstand repeated 
assembly and disassembly, while meeting cost and manufacturability 
goals. 

• With respect to claim 21 , Collins et al. further disclose a flat cable (44) 
connecting the first circuit board and the second circuit board, 
providing communicability there between (column 7, lines 1-5). 

• With respect to claim 22, Collins et al. further disclose a connector (42) 
connecting the first circuit board and the second circuit board, 
providing communicability there between (column 6, lines 65 - column 
7, line 5). 

• With respect to claim 23, Collins et al. further disclose that the 
connector is a slot connector (47; column 3, lines 25-30). 

• With respect to claim 24, Collins et al. further disclose a first heat 
spreader (18), disposed between the heat dissipation fin and the first 
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heat conduction layer, for uniformly spreading the heat over the first 
circuit board; and a second heat spreader (18), disposed between the 
heat dissipation fin and the second heat conduction layer, for uniformly 
spreading the heat over the second circuit board (also marked in the 
attached figure). 

• With respect to claim 27, Colliers et al. further disclose a first adhesion 
layer, disposed between the heat dissipation fin and the first ground 
layer, for combining the heat dissipation fin with the first circuit board; 
and a second adhesion layer, disposed between the heat dissipation 
fin and the second ground layer, for combining the heat dissipation fin 
with the second circuit board (column 4, lines 13-16). 

• With respect to claim 28, Colliers et al. further disclose that both the 
first adhesion layer and the second adhesion layer comprise one 
selected from the group consisting of brazing solder, tin solder, thermal 
interface material, grease and the combination thereof respectively 
(column 4, lines 13-16). 

• With respect to claim 30, Collins et al. as modified by Frutschy et al. 
meets all the limitations of claim 15. Frutschy et al. further disclose 
that the heat conduction layer is a power source surface of the circuit 
board (paragraph 0040). 
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2. Claims 10, 11, 25 and 26 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Collins et al. in view of Frutschy et al., and further in 
view of Richardson et al. (US 2003/0067757 Al). 

• Regarding claim 10, Collins et al. as modified by Frutschy et al. 
satisfies all the limitations of claim 9. Colliers et al. further discloses 
that the first and second heat spreader is made of metal, but does not 
explicitly disclose the type of metal. Richardson et al. discloses a heat 
spreader with fins (110) made of a conductive material like copper 
(paragraph 0020 - end). At the time of the invention, it would have 
been obvious to one of ordinary skill in the art to incorporate the 
copper heat spreader as taught by Richardson et al. to increase the 
heat spreading capability of the spreader. 

• Regarding claim 1 1 , Collins et al. as modified by Frutschy et al. 
satisfies all the limitations of claim 9. Colliers et al. further discloses 
that the first and second heat spreader is made of metal, but does not 
explicitly disclose the type of metal. Richardson et al. discloses a heat 
spreader with fins (110) made of a conductive material like copper 
(paragraph 0020 - end). At the time of the invention, it would have 
been obvious to one of ordinary skill in the art to incorporate the 
copper heat spreader as taught by Richardson et al. to increase the 
heat spreading capability of the spreader. Copper has a thermal 
conductivity greater than lOOW/m K. ( ASM handbook. Volume 2, 
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Properties and Selection: Nonferrous Alloys and Special-Purpose 
Materials . Properties of Pure metals, See Figure 10, and Table 13). 

• Regarding claim 25, Collins et al. as modified by Frutschy et al. 
satisfies all the limitations of claim 24. Colliers et al. further discloses 
that the first and second heat spreader is made of metal, but does not 
explicitly disclose the type of metal. Richardson et al. discloses a heat 
spreader with fins (110) made of a conductive material like copper 
(paragraph 0020 - end). At the time of the invention, it would have 
been obvious to one of ordinary skill in the art to incorporate the 
copper heat spreader as taught by Richardson et al. to increase the 
heat spreading capability of the spreader. 

• Regarding claim 26, Collins et al. as modified by Frutschy et al. 
satisfies all the limitations of claim 15. Colliers et al. further discloses 
that the first and second heat spreader is made of metal, but does not 
explicitly disclose the type of metal. Richardson et al. discloses a heat 
spreader with fins (110) made of a conductive material like copper 
(paragraph 0020 - end). At the time of the invention, it would have 
been obvious to one of ordinary skill in the art to incorporate the 
copper heat spreader as taught by Richardson et al. to increase the 
heat spreading capability of the spreader. Copper has a thermal 
conductivity greater than lOOW/m K. (ASM handbook. Volume 2. 
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Properties and Selection: Nonferrous Alloys and Special-Purpose 
Materials . Properties of Pure metals, See Figure 10, and Table 13). 



3. Claims 14 and 29 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Collins et al. in view of Frutschy et al., and further in 
view of Lin et al. (US 6.501,651 B2). 

• Regarding claim 14, Collins et al. as modified by Frutschy et al. meets 
all the limitations of claim 1 . Collins et al. further discloses a fan to 
dissipate the heat from the heat dissipation fin. However, Collins et al. 
do not explicitly disclose that the fan is connected to the heat 
dissipation fin. Lin et al. discloses a heat dissipation means (30) with a 
fan (40) attached to the heat dissipation fins (38). At the time of the 
invention, it would have been obvious to one of ordinary skill in the art 
to incorporate the fan attached to the fins as taught by Lin et al. in the 
function module disclosed by Collins et al. to dissipate heat more 
effectively from the fins. 

• Regarding claim 29, Collins et al. as modified by Frutschy et al. meets 
all the limitations of claim 15. Collins et al. further discloses a fan to 
dissipate the heat from the heat dissipation fin. However, Collins et al. 
do not explicitly disclose that the fan is connected to the heat 
dissipation fin. Lin et al. discloses a heat dissipation means (30) with a 
fan (40) attached to the heat dissipation fins (38). At the time of the 
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invention, it would liave been obvious to one of ordinary sl<ill in the art 



to incorporate the fan attached to the fins as taught by Lin et al. in the 



function module disclosed by Collins et al. to dissipate heat more 



effectively from the fins. 
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